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REMARKS 


The Examiner objects to the drawings as failing to show the arrangement of the ridges 
and channels. Applicant submits proposed new drawing Figures 5, 6 and 7. 

Fig. 5 shows a portion of the heat exchanger with ridges, viewed from above, two 
marked in red, with a corresponding valley between. On the other side of the fold line, the 
continuing ridge is shown marked in purple. When folded in the assembled position, the ridges 
fold at the points where the red and the purple intersect. The black lines represent regions 
where the bottom of each valley are farthest from ieach other. 

Fig. 7 shows a section of Fig. 5, with the ridge peaks shown in red. 

It is hoped that this representation will help make clear to the Examiner the claimed 
features relating to the ridge/channel pattern, and how this results in the novel flow and heat 
transfer characteristics. 

The Examiner rejects Claims 5 and 9 under 35 USC § 103(a) in view of the Russian ACV 
reference and Usher, 

Applicant now encloses an English language copy of the ACV reference. From this it can 
be clearly seen that there Is no discussion of the references or configuration of the 
corrugations. The invention there is directed to paper impregnated with thermo-plastic resins. 

Regarding Usher, the Examiner "resurrects" this reference. However, for the reasons 
pointed out In our Response dated April 20, 1999, which successfully removed this reference, 
the reference is not appropriately cited to teach the, pattern of the presently claimed invention. 

Claims 7, 8, 10 and 11 have been rejected^ under 35 USC § 103(a) in view of ACV, Usher 
and Hultgren. c 

Reference is now made once again to our arguments against Usher in the April 20, 1999 
Response, and against >AC\/ and Hultgren in the October 4, 2001 Response. 

Regarding the Examiner's comment that the applicant has been amending the angles to 
merely overcome the cited art, it is noted that because of the relative complexity of claiming 
the three dimensional shapes of the invention, some of the previous claims, as a result of a lack 
of clarity and the translation from the originaT Swedish claims, may have presented the 
appearance of inconsistency to the Examiner. However, it is believed that the present state of 
the claims is clear to the Examiner. 

It seems that the Examiner has taken, the position that the carefully engineered 
structure of the present invention is simply present in the art he continues to cite, despite no 
discussion of the flow and heat transfer characteristics, which motivated the present invention. 
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that art. It is asserted that the Examiner fails to appreciate the significance of the presently 
claimed invention as a whole, including the unique ridge/channel pattern together with the 
folded structure and the resultant thermally balanced flow of heat exchange fluids. 

It is hereby again asserted that no reference alone, or combination of references, 
discloses the presently claimed invention. 

Applicant respectfully requests that the Examiner carefully review his position, and 
withdraw the objections. 

Applicant asserts that all of the objections have been obviated and, therefore now 
respectfully requests withdrawal of the objections, and allowance of the application. 

REQUEST FOR EXTENSION OF THE TERM 

Applicant respectfully requests an extension of the normal term which expired on May 
25, 2003, for three months, to August 25, 2003. 

Submitted herewith is a check for $465.00 to cover the cost of the extension. 

Any deficiency or overpayment should be charged or credited to Deposit Account 
Number 04-2219, referencing our Docket Number 5098. 



Attorney for Applicant 
Registration Number 33985 

DRUM & RDtH 
53 West Jackson tjduLETvARD 
Chicago, Illinois SD6a4-36D6 
Telephone: 312.922.a2S2 
Fax: 3 1 2.9 22. TV^- V 

CERTIFICATE OF MAILING 

/ hereby certify that this correspondence is being deposited with the United States Postal Sen/ice as First Class mail in 
an envelope addressed to: Commissioner of Patents and Trademarks, Washington, D.C. 20231, on August 25, 2003. 
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AIR COND VENTIL *SU 800 500^ 

03.10.78-SU-694235 (10.02. 81) F24f-03/08 F28d-09 
Air conditioning systenn heat utiliser - hos checker in form of 
concerrino of zigzag paper strip impregnated with thermoplastic 
resins 


03.10.78 as 694235 (18MI) 

Jo-ff-^fA ^°"lP^ises a body with inlets and outlets 

<6Tf:^?n rlo checker. For efficient heat utilisation, the checker 
6i ,s in the form of a concertina of zigzag-folded paper strlo 
impregnared with thermoplastic resins. The bend lUies (7) are 
directed towards the inlets and outlets ^ 
.;t^Il'L"'tf'*^ "'vf'i'' putting the checker in the body. The paper 
fi^^.^?. "'^'^^ P^'-^i^* polycondensation of 

ihe resins impregnated with solvent on cross-lines and then ben 
on these Imes to form the concertina. The resins are then fully 
conoensed. Bul.4/30.1.8l. (3pp Dwg.No 2> ^ 
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(71 ) 3a>)BMTeiib 


BcecoK)3Hhjft Hay^HO-HccjieflOBaxeJibCKHft h npoeKTHo- 

KOHCTpyKTOpCKHfi HHCTHTyx HO OOOpyflOBaHHK) nJlR 
KOHflHUHOHHpOBaHHfl B03,ayxa M BeHTHJIHUHH 


(54) yTHJTH3ATOP TEOJIA H CnOCOB ETO H3 rOTOBJIEHKH 


t 

M306peTeHHe othochtch k xexHHKe 

' KOH^IHUMOHHpOBaHHH BOSflyXa^ KOHKpeT* 

HO, K yTHj:H3auHH TenJia. 

HaBecTHfcj yTHJiH3aTophi rertJia npe- 

HMymeCTBeHHO JJJIR CHCXeM KOHJIHUHO- 

HHpoBaKHH Boanyxa, coflepsfcanme Kop- 
nyc c iio^bojihiuhmh k OTBoaatoHMH naxpyd" 
KaMH H pasMexueHHyKTBHyxpH Hero Ha- 
cajtKy [l], 

HenocxaxKaMH MSBecxHoro ycxpofl- 
cxBa yxHjiHaaxopa hbjihioxch ne^aocxa- 

TOHHO BbJCOKaH HHXeHCHBHOCTb HpOUeC- 

na yxHJin3anHH xen/ia h HeBOSMOWHOcTb 
yTHJiHsauHM BJiarH. 

UeJib M3o6pexeHMH - noBunieKHe 3(J)- 
<t>eKTMBHOcxM yTHJiH3auHH Tenjia. 

UeJib flocTHraexcH xeM, ^xo nacajq- 
xa BunoJiHena b Bime rapMOuiKH H3 ko* 
coro<I)pHpOBaHHoa 6yMa?KHOR jieHTu, rtpo- 
nHxaHHOfl xepMoruiacTHMHtaMH cMOJiaMH, 
npH^eM jiHHHK crH6oB rapMOUiKH HanpaB- 
Jienbi B cxppoHy noaso^jHiuHx h oxbohh- 
mHx naxpyGKOB, 

yXHJTHSaXOp MOmeX 6fc:XE> HSrOXOBJieH 
HOBUM CnOCOGOM, 3 aKJTK)^aJOmHMC« B XOM, 

^xo B Ka^ecxBe HacagaxH BtaGHpawx 6y- 
Ma)KHyK) JieHxy, nponHxaHHyw xepMonjia- 
cxHMHUMH CMOJiaMH , ocvmecxBJiHiox \ra- 
cxHMHyw nojiHKOHBeHcauHio cmoji, cMa- 
MHBaiox ee pacxBOpHxe/ieM no nonepe^- 
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HbIM JIMHHHM, 3 aXGM HO 3XHM JIHHHHM 

nenxy crHSaiox b BHfle rapMoojKH, no- 
cjie Hero npoHSBojqHx nojiHyio nojiHKOH- 
jieHcauMW cMOJi . 

Ha <J)Hr. 1 H3o6pa)KeH npe^inaraeMbJfi 
yxHJiHsaxop xen/ia; na (^ar. 2 - Hacaji- 
Ka. 

yxMJiHsaxop co^iepjKHT KOpnyc 1 c 
nojiBoxiHiuHMH 2 H OXBOHHIUHMH 3 HaxpyO- 
KaMH yflajiHeMoro B03ayxa, h noiiBOjaH- 

lOKMH 4 H CXBOjlHiaHMH 5 HaTpyGKaMH Ha- 

pyjKHoro B03Xiy:<a. Bnyxpn Kopnyca 1 
pasMemeHa nacaxtKa 6 b BHae rapMOuiKH 
H3 KOcoro4>pHpoBaHHOft GyMajKHoP! /len- 
xba, nponHTaHHOft xepMonjiacxuvHUMH 
CMOJiaMH, npH^eM jihhhh 7 cruGoB rap- 
MOuiKH HanpaB^neHbi b cxopOHy nojiBOna- 
lUHX H oxboj^hiuhx naxpyeKOB. 

ycxpoftcTBO paGoxaex c/ie^yKxuwM 
oepaaoM. 

)XnH coxpaHewHH JKecTKocxH ro^p 
xepMon/iacxHMHue cMOJibi b GyMcUKHOR 
jieHxe iiOJi>KHb! Guxb nojiHOcxtK) nona- 

KOHJieHCHpOBaHb! , HO H3-3a XpynKCCTH 

6yMa;KHOi^ jneHTbi crn6aHHe b rapMOtuKy 

HeB03M0>KH0. MTOSbl H36e)KaTb nOJlOMKH 

jieHXbi npH ee crH6aHHM b rapMouixy 
H npH 3XOM coxpaHHXb' <J)opMy ro<J>p, 
ro<I)pHpyK)x GyMajKHVK) jieHxy c o^HOBpe- 
MeHHofi nacxHijHoft KOHueHcauweK npo- 
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(54) HEAT RECOVERY APPARATUS AND METHOD ^ 
FOR PRODUCTION THEREOF 


The invention relates to the field of air conditioning, concretely, to heat recovery. 

Heat recovei-y apparatuses are known for primarily air conditioning systems, the 
apparatuses comprises a body with inlet and outlet pipes and a nozzle inside lit [1]. 

• Drawbacks of the known recovery apparatus are insufficiently high intensity of the 
heat recovery process and the fact that it is not possible tp recover moisture. \ 

The object of the invention is to enhance the effectiveness of heat rec'overy. 

The object is achieved in that a nozzle is made in the form of an accordion-like 
bellows of skewed corrugated paper band impregnated with thermoplastid resins, wherein 
the crease lines of the bellows are directed toward the inlet and outlet pipes. ] 

The recovery apparatus may be made by a new method consisting in that a paper 
band impregnated with thermoplastic resins is used as the nozzle, partial ^olycondensation 
of the resin is carried out, it is moistened with solvents along transverse linps, then the band 
is bent in the form of an accordion-like bellows along those lines, afleri which complete 
polycondensation of the resin is carried out. \ 

Fig. 1 shows the proposed heat recovery apparatus, Fig. 2 shows the nozzle. 

The recovery apparatus comprises a body 1 with inlet pipes 2 and outlet pipes 3 for 

ihc air lO be rci-ncvc<i, oxxd iolci pipes 4 and ourtct pipes 5 for outbid© air. A nozialc <5 in tH«5 
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foiTn of an accordion-like bellows of skewed corrugated paper band impregnated with 
thermoplastic resins is placed inside the body 1. Wherein crease lines 7 of the bellows are 
directed towards the inlet and outlet pipes. \ 

The apparatus operates in the following manner. ! 

In order to maintain rigidity of the corrugations, the themioplastic resins in the paper 
band should be completely polycondensed, but due to the fragility of the paper band it is not 
possible to bend it into an accordion-like bellows. In order to avoid brfeaks in the band 
when it is being bent into the accordion-like bellows and at the same time retain the shape of 
the coirugations, the paper band is comigated while simultaneously partially condensing the 
thermoplastic resins impregnating it. The crease lines 7 of the band are moistened with a 
solvent of the themioplastic resins impregnating it. Wherein the resins on the crease lines 
are dissolved and thus the paper band along these hnes becomes plastic, the skewed 
coiTUgated paper band is bent along the crease lines 7 into an accordiion-like bellows, 
forming a nozzle, after which the noz2:le assembly is subjected to heat treatment to complete 
polycondensation of the resins impregnating the paper. 

The nozzle is put in the body 1 without clearance with its side walls, the crease lines 
7 of the band directed toward the inlet 2 and 4 and the outlet 3 and 5 pipes for the air to be 
removed and the outside ain Wherein, cavities for the flow of air are fomied from 
intersecting channelSj closed by the side walls of the body 1, by rhe cresuse lines 7 of the 
skewed coiTUgated paper band, open towards the inlet and outlet pipes. ; 

The air to be removed through the inlet pipe 2 enters the nozzle 6 and, passing 
through the cavities fomaed by the intersecting channels, is discharged through the outlet 
pipe 3. The outside air passes similarly through the pipes 4 and 5, but through adjacent 
cavities of the nozzle 6. limited by the plates of the skewed corrugated band; 

When there is the simultaneous passage of flows of the air to be removed and the 
outside air through the plates of the skewed corrugated paper band, heat and moisture are 
transferred from, one flow to the other as a result of the thermal conductivity and 

hygroscopicity of the paper band. The transfer of heat and moisture is intensified due to 

i 

making the cavities for the passage of air from intersecting channels of the jcomigated paper 

band, in which channels the air flows are constantly twisting. j 

I 

Use of the proposed apparatus provides a positive effect, which is intensification of 
the process of heat recovery, and also moisture recovery. ; 
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SET OF CLAIMS 


1. A heat recovery apparatus, primarily for an air conditioning system, the apparatus 

comprising a body with inlet and outlet pipes and a nozzle placed inside the body, 
characterized in that in order to enhance the effectiveness of heat recovery, the nozzle is 
made in foam of an accordion-like bellows from a skewed coiTiigated paper band, 
impregnated with. theiTnoplastic resins, wherein the crease lines of the bellows are directed 
towards the inlet and outlet pipes. 

2. A method for production of a heat recovery apparatus according to claim 1 by 
placing a nozzle in a body of a recovery apparatus^ characterized in thdt, a paper band 
impregji.ated with thermoplastic resins is selected as the nozzle, partial pol;^condensation of 
the resins is can-ied out, it is moistened with a solvent along transverse lines- then bent along 

those lines in the form of an accordion-like bellows, after which complete polycondensation 

*. 

of the resins is effected. i 

i 

Sources of Information | 
taken into account during the examination 
1 . "Heat recovery in air systems** - "Heat and Ventilating Engineer," Great Britain, 
50, No. 593, 1977, pp. 10-14. 


